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Self-regulation of embryonic pattern in Xenopus embryos
Eddy De Robertis, Lucho Fuentealba, Edward Eivers,
Cecilia Hurtado, Andrea Ambrosio, Vincent Taelman,
Jean-Louis Plouhinec, Hojoon X. Lee
HHMI and University of California, Los Angeles, USA
How do cells at opposite ends of the embryo communicate
with each other? We found that dorsal and ventral BMP signals
and their extracellular antagonists, expressed under opposing
transcriptional regulation, provide a molecular mechanism for
embryonic self-regulation. Quadruple knockdown of ADMP and
BMP2/4/7 in Xenopus embryos caused ubiquitous neural
induction throughout the ectoderm. ADMP and Chordin trans-
cription in the Spemann organizer is activated at low BMP
levels. When ventral BMP2/4/7 signals are depleted, Admp ex-
pression increases, allowing for self-regulation. ADMP has
BMP-like activity but is unable to signal dorsally because of
inhibition by Chordin. Ventrally, high BMP signalling increases
transcription of the BMP antagonists Crossveinless-2, Bambi and
Sizzled. We are developing an Electronic Frog model to analyze
how this network of extracellular proteins works. The model has
a single output, the levels of phosphorylation of Smad1 by
BMPR. There are multiple molecular pathways that must be
integrated so that a perfect embryonic pattern can be generated.
We will discuss how three major signaling pathways BMPR,
MAPK/RTK and GSK3/Wnt are integrated at the level of the
phosphorylation of the Smad 1 transcription factor. We will
describe how this network of intracellular regulation controls the
intensity and the duration of the Smad1 signal. De Robertis, E.M.
(2006). Spemann's organizer and self-regulation in amphibian
embryos. Nature Reviews Molecular Cell Biology 7, 296–302.
doi:10.1016/j.ydbio.2007.03.528
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Stem cells and lineage decisions in the early mammalian
embryo
Janet Rossant 1,2, A. Ralston 1, Y. Yamanaka 1, R. Stephenson 1,2,
J. Draper 1, C. Seguin 1
1 Dev and StemCell Biol, Hosp for Sick Children, Toronto, Canada
2 Med Genet and Microbio, Univ of Toronto, Canada
Three types of permanent cell lines can be derived from the
mouse blastocyst; embryonic stem (ES) cells, trophoblast stem
(TS) cells and extraembryonic endoderm (XEN) cells. All three
express markers and show properties in chimeras consistent with
their origin from the epiblast (EPI), trophectoderm (TE) and
primitive endoderm (PE) of the blastocyst respectively. A
hierarchy of transcription factors, Cdx2, Eomes, Ets2 and ERRb,
are key to different phases of trophoblast stem cell development
and maintenance in vitro and in vivo. Cdx2 acts at the blastocyst
stage to inhibit Oct4 and Nanog expression in the outer cells of
the blastocyst in a cell-autonomous manner and so is required to
repress the pluripotent state. However, the formation of the
initial polarized outer epithelium of the blastocyst does not
depend on zygotic Cdx2. This suggests that the cell polarity
pathways are upstream of and may activate Cdx2. We have
explored this by interfering with various aspects of cell
polarization and show a relationship between apical polarity
and maintenance of Cdx2 expression. We have previously
shown that formation of EPI and PEmay dependmore on sorting
of precommitted precursors than on cell polarity. We propose a
model for blastocyst formation that combines asymmetric cell
divisions and cell sorting to generate the final three committed
lineages. We also will present comparative data on the response
of mouse and human embryonic stem cells to expression of
lineage-specific transcription factors that indicates that lineage
decisions in early human development may differ temporally
from the mouse.
doi:10.1016/j.ydbio.2007.03.529
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Evo–Devo studies on Latin American fauna
Cliff Tabin
Harvard Med Sch, Boston, MA, USA
The diversity of Darwin's finches primarily lies in the size
and shape of their beaks. Using a candidate gene approach, we
found that expression of Bmp4 strongly correlates with deep
and broad beak morphology. When misexpressed in chicken
embryos, Bmp4 causes morphological transformations parallel-
ing the beak morphology of the large ground finch. The candi-
date approach failed, however to identify genes correlating with
Developmental Biology 306 (2007) 285–286
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doi:10.1016/j.ydbio.2007.03.040
development of longer pointy beaks. However using a DNA
microarray we found that calmodulin is expressed at higher
levels in the long and pointed beaks of cactus finches than in
more robust beak types of other species. When the CaM-
dependent pathway is activated in the chick frontonasal
prominence, it causes an elongation of the upper beak,
recapitulating the beak morphology of the cactus finches. To
gain insight into the molecular nature of the variation under-
lying species differences, we produced a genome-wide linkage
map of the Mexican cave tetra. We mapped QTL for eye and
pigmentation regression. Cave alleles at every eye QTL caused
size reductions, consistent with evolution by natural selection
but not with drift. QTL polarities for melanophore number were
mixed, however, consistent with genetic drift. We then focused
on pigmentation to identify the genetic alterations underlying
the morphological changes seen in the caves. Albinism in two
different cave populations is caused by distinct, convergent
mutations in Oca2. Similarly, decrease in pigment production is
caused by several distinct loss-of-function alleles of the
melanocortin receptor. Finally, we have compared the range
and timing of signaling by Sonic hedgehog in the limb bud of
the chick with the much tinier limb bud of the direct developing
frog Coqui.
doi:10.1016/j.ydbio.2007.03.530
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